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© Guidewire assembly with steerable adjustable tip. 



© A guidewtre assembly particularly suitable for 
valvuloplasty procedures have an outer tubular 
member (30) a first shapable core member (33) fixed 
within the outer member and a second stiffer core 
member (31) which is axially movable within the 
outer tubular member. The first core member prefer- 
ably has a double curvature shape with the most 
distal curvature having a much smaller radius or 
curvature than the second curvature. When the mov- 
f"able core member is moved proximaily, the fixed 
^core member assumes its shaped form and thereby 
^changes the shape of the guidewire. The double 
CD curvature shape prevents the traumatic engagement 
^of the distal tip of the guidewire with the lining in the 
CO heart chamber and also provides supports to the 
CO guidewire when disposed through the heart valve. 
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GUIDEWIRE ASSEMBLY WITH STEERABLE ADJUSTABLE TIP 



BACKGROUND OF THE INVENTION 



This invention pertains generally to a guidewire 
assembly which is particularly useful with dilatation 
catheters in valvuloplasty procedures. 

Balloon dilatation catheters have come into 
widespread use for treating stenotic lesions in coro- 
nary and peripheral arteries. These catheters are 
typically advanced through a patient's vasculature 
over a guidewire assembly until the inflatable 'bal- 
loon on the distal extremity of the catheter tra- 
verses the stenosis to be dilated. The balloon is 
then inflated to dilate the opening or lumen. 

Stenoses can also occur in heart valves, par- 
ticularly the aortic and mitral valves. While in the 
past valve replacement might be the preferred 
treatment, particularly with severe stenoses, more 
frequently the valvular stenosis has been success- 
fully treated with dilatation balloon catheters in a 
procedure known as valvuloplasty or commis- 
surotomy. However, in these procedures, the inflat- 
able balloons are much larger than those used in 
typical coronary and peripheral dilatations. More- 
over, a plurality of balloons are frequently disposed 
across the stenotic valves and inflated simulta- 
neously to effectively dilate the heart valves. 

In order to advance the relatively large diam- 
eter balloon catheters across the aortic or mitral 
vaivc-s. a relatively stiff guidewire must be first 
ozzzzz * *r:vc^ Te valve. However, once the rela- 
:..-* . -v =■ r££ passed through the valve, 

care : - . i-rciseo <n order to ensure that the 
OiStai tip or tne guidewire does not traumatically 
engage the inner lining of the heart. 

What has been needed and heretofore unavail- 
able is a guidewire assembly for valvuloplasty pro- 
cedure, which can be relatively stiff to facilitate 
passage through a mitral or aortic valve but which 
can assume a flexible, non-traumatic form once 
advanced through the valve in order to avoid injury 
to the interior of the heart. The present invention 
satisfies that need. 



SUMMARY OF THE INVENTION 



The present invention provides a guidewire for 
guiding a catheter through a patient's vasculature 
comprising: a flexible outer tubular member having 
a rounded plug on the distal end thereof; a snap- 
able first core member which is disposed within the 
outer tubular member and which is secured therein: 
a relatively stiff second core member which is 



disposed within the outer tubular member, which 
extends along essentially the entire length of the 
outer tubular memoer and which is axially movable 
therein: and means at the proximal end of the 
5 second core memoer to facilitate the axial move- 
ment of the second core member with respect to 
the first core member within the outer tubular 
member. 

These and other advantages of the invention 
to will become more apparent from the following de- 
tailed description thereof when taken in conjunction 
with the following exemplary drawings. 

/5 BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a schematic, cut away anterior view 
of a human heart with a multiple balloon val- 
20 vulopiasty catheter assembly embodying features 
of the invention placed across the aortic valve: 

FIG. 2 is a longitudinal view in section of a 
guidewire shown on Fig. 1 embodying features of 
the invention: 

25 FIG. 3 is a longitudinal view in section of the 

distal portion of the guidewire shown in FIG. 2 with 
internal members axially displaced to illustrate an 
initial curvature of the distal tip of the guidewire: 
and 

50 FIG. 4 is a longitudinal view in section of the 

distal portion of the guidewire shown in Fig. 2 with 
internal members axially displaced to illustrate a 
double curvature of the distal tip of the guidewire. 

35 DETAILED DESCRIPTION OF THE INVENTION 



FIG. 1 illustrates a multiple balloon valvuloplas- 
ty dilatation catheter-guidewire assembly 10 em- 

jo bodying features of the invention. As shown in FIG. 
1. the assembly 10 is positioned through the left 
atrium 11 and into the left ventricle 12 of a human 
heart 13. The assembly 10 generally comprises a 
guidewire 14, three balloon dilatation catheters 15. 

45 16. and 17 which have sleeves 18. 19. and 20 on 
the distal ends thereof which are slidably mounted 
onto guidewire 14. The balloons 21. 22. and 23 of 
catheters 15. 16. and 17. respectively, are shown 
traversing the aortic valve 24. The guidewire 14 

so and the catheters 15. 16, and 17 are percutane- 
ously introduced into the femoral artery (not 
shown), advanced therethrough and through the 
aortic arch 25 and ultimately through the aortic 
valve 24 until the balloons 21, 22. and 23 are 
properly positioned across the valve. The guidewire 
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:4 is first pusnea through the aortic valve 24. then 
the individual dilatation catheters 15. 16. and 17 are 
advanced over the guidewire 1 1 through the valve. 
Once across stenotic aortic valve 24, the balloons 
21. 22. and 23 are inflated to dilate the valve. 
Details of the catheter structure and the operation 
thereof can be found in co-pending application, 
U.S. Serial No. 199.940. filed May 27. 1988. en- 
titled Vascular Catheter Assembly With A Guiding 
Sleeve, which is incorporated herein by reference. 

FIG. 2 illustrates details of the guidewire H 
which embodies features of the invention! As 
shown, the guidewire 14 generally comprises a 
flexible, outer tubular member 30. a relatively rigid 
inner movable core 31 which extends along essen- 
tially the entire interior of the outer tubular member 
30 and which has a handle 32 on the proximal end 
thereof to axially move the movable core 31 within 
the outer tubular member 30. and a relatively flexi- 
ble inner core member 33 which is fixed within the 
interior of the outer tubular member 30. The mov- 
able core 31 and the fixed core 33 can be formed 
of suitable material such as stainless steel or 
nitinol. 

The outer tubular member 30. as shown in FIG. 
2, generally comprises a helical coil 34 extending 
proximally from plug 35 at the distal tip of the 
guidewire 14. The distal coil section 36 of helical 
coil 34 and plug 35 are preferably formed of 
radiopaque material such as titanium, platinum, and 
alloys thereof which facilitate the fluoroscopic ob- 
servation of the distal portion during valvuloplasty 
procedures and yet provide suitable mechanical 
properties for the intended use. The proximal end 
of distal coil section 36 is threaded into the distal 
end of proximal coil section 37 which is preferably 
formed of stainless steel and the threaded sections 
are joined together by suitable means such as 
welding, brazing, soldering, and the like. The proxi- 
mal coil section 37 is preferably supported along 
its length by a support tube 38 which extends 
proximally to the proximal extremity of guidewire 
14. Preferably, all or a substantial portion of the 
support tube 38 is plastic tubing such as polyimide 
tubing. 

The fixed core 33 is secured by its distal tip to 
plug 35 and the proximal end thereof is secured by 
suitable means such as welding, soldering, brazing 
and the like to a short section of hypotube 40 
which is in turn joined to tubular support tube 38 
by a suitable adhesive such as a Loktite 405. 

The movable core 31 has a handle 32 which is 
secured to the proximal end to facilitate the axial 
movement of the movable core. The distal tip 39 of 
the movable core 31 extends into the distal extrem- 
ity of the guidewire 14 but is not secured to the 
plug 35 or to the outer tubular member 30. The tip 
39 may be rounaed. as shown, to prevent passage 



through the wraps of the coil sections in 36 and 37. 
Additionally, the movable core may be provided 
with a collar (not shown) which extends about the 
fixed core 33. 

5 The tapered distal portion 41 of the movable 

core 31 is much more stiff than the fixed core 33 
so that, when the fixed core is shaped, the stiffness 
of the distal portion 40 of the movable core will 
prevent the shaped fixed core member from having 
io a substantial effect on the overall shape of the 
distal tip of the guidewire 14. However, as shown 
by FIGS. 3 and 4. when the movable core 31 is 
extended axially in the proximal direction, the fixed 
core 33 assumes its preshaped state. Preferably, 

is the fixed core 33 has a double curvature shape, 
with the most distal curved section 41 having a 
substantially smaller radius of curvature than the 
second curved section 42. 

As shown in FIGS. 1 and 4. the double cur- 

20 vature of the fixed core member 33 is preferred in 
order to prevent traumatic engagement with the 
interior of the ventricle 12 of the heart 13 after the 
guidewire passes through the aortic valve 24. 

When the guidewire is advanced through a 

25 stenotic valve, the distal portion of .the movable 
core member 31 is generally coextensive with the 
preshaped fixed core member to provide increased 
pushability to the guidewire to ensure passage 
across stenotic valve 23. However, once through 

jo the heart valve 24. the movable core 31 is axially 
moved m the proximal direction to allow the 
preshaped fixed core 33 to assume the double 
curvature shape. The smaller, more distal curvature 
44 prevents the distal tip of the guidewire 1 4 from 

35 engaging the wall of the left ventricle 12. Further 
advancement of the guidewire toward the wall and 
further proximal movement of the movable core 31 
urges the larger curved section 45 against the wall 
of the ventricular chamber, as shown in FIG. 1. 

40 This configuration also provides support to the por- 
tion of guidewire 14 which extends through the 
valve 24 to facilitate the advancing of the dilatation 
catheters 15. 16, and 17 over the guidewire 14 so 
that balloons 21. 22. and 23 thereof cross through 

-<5 the heart valve 24. Inflation of these balloons to 
relatively high pressures dilate the valve opening 
and thereby allow a greater amount of blood flow 
therethrough. 

The diameter of the movable core 31 can vary 

so from about 0.018 to about 0.035 inch (0.46 - 0.89 
mm) at the proximal end to about 0.007 to about 
0.015 of an inch (0.18 - 0.38 mm) at the distal end. 
Overall length can range from about 130 to 160 
cm. The overall length of the tapered section 40 

55 thereof ranges from about 15 to 25 cm. The diam- 
eter of the proximal end of the fixed core 33 can 
range from about 0.006 to about 0.012 inch (0.15 - 
0,30 mm), the mid-section from about 0.007 to 
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about 0.015 inch (0.03 - 0.38 mm) and the distal 
end a flattened section of about 0.001 to about 
0.007 inch (0.025 - 0.10 mm) in thickness. The 
length of the fixed core 33 ranges from about 8 to 
about 20 cm. 

While the present invention has been de- 
scribed herein in terms of dilating an aortic valve, 
the guide wire can also be used in mitral valve 
valvuloplasty. However, in mitral valve commis- 
surotomy a tran septal approach is used wherein 
the guidewire and subsequently the dilatation cath- 
eters are percutaneously introduced into, the pa- 
tient's vasculature through the femoral vein and 
advanced into the right atrium. A small opening is 
made in the interatrial septum to pass the 
guidewire and subsequently the dilatation catheters 
into the left atrium and then advance the guidewire 
and catheters across the mitral valve. Usually the 
guidewire is further advanced through the aortic 
valve into the aorta. The valvuloplasty catheters are 
advanced across the guidewire to cross the mitral 
valve, the balloons thereof inflated to dilate the 
valve and then removed to facilitate blood flow 
therethrough. Further details of mitral valve com- 
missurotomy can be found in R. G. McKay et al. J. 
American College of Cardiology . Vol. 7, No. 6. 
June 1986. See also J. E. Locka et al.. New Eng- 
land Journal of Medicine . Vol. 313, pp 1515-81. 
■i9?-5. Both oflhe above references are incorpo- 
■ **. z't 'Tit'Torco 

•'. uUCT-oly of the invention can 
- - c-s variety of vascular procedures 
..*t :o valvuloplasty. Moreover, while the 
w. f cii:.i invention has been described herein in 
terms of presently preferred embodiments, modi- 
fications can be made in the invention. For exam- 
ple, the outer tubular member has been described 
as a helical coil extended over a substantial part of 
the length thereof. Part or all of the coil can be 
replaced with a relatively thick walled flexible plas- 
tic tubular member. Other modifications and im- 
provements can be made to the present invention 
without departing from the scope thereof. 

Claims 

1. A guidewire for guiding a catheter through a 
patient's vasculature comprising: 

a) a flexible outer tubular member having a 
rounded plug on the distal end thereof; 

b) a shapable first core member which is 
disposed within the outer tubular member and 
which is secured therein; 

c) a relatively stiff second core member 
which is disposed within the outer tubular member, 
which extends along essentially the entire length of 
the outer tubular member and which is axially 



movable therein; and 

d) means at the proximal end of the second 
core member to facilitate the axial movement of the 
second core member with respect to the first core 
5 member within the outer tubular member. 

2. The guidewire of claim 1 wherein the distal 
end of the first core member is secured to the plug 
at the distal end of the outer tubular member. 

3. The guidewire of claims 1 or 2 wherein the 
w proximal end of the first core member is secured to 

the outer tubular member. 

4. The guidewire one of any of the preceding 
claims wherein the outer tubular member com- 
prises a coil which extends over a substantial por- 

/s tion of the length thereof. 

5. The guidewire of claim 4 wherein the helical 
coil forming the outer tubular member is snugly 
wrapped about a support tube. 

6. The guidewire of claim 5 wherein the sup- 
20 port tube is formed of polyimide. 

7. The guidewire of any one of the preceding 
claims wherein the first core member is preshaped 
before the guidewire is introduced into a patient's 
vasculature. 

as 8. The guidewire of claim 7 wherein the first 

core member has two curved sections, 

9. The guidewire of claim 8 wherein the most 
distal curved section has a smaller radius of cur- 
vature than the more proximal curved section. 

jo 10. The guidewire of any one of the preceding 

claims wherein the proximal end of the first core 
member is secured to a short tubular member. 
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